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(54) CONDUCTIVE ADHESIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a conductive adhesive which can facilitate the 
production of e.g. flat panel displays of high performances by mixing a metal powder 
with an inorganic adhesive and melting the metal powder at the curing temperature of 
the inorganic adhesive. 

SOLUTION: A conductive adhesive 2 comprising an indium metal powder and an 
inorganic adhesive is applied to a coating mount land a thin layer 4 of the adhesive is 
formed by means of an applicator 3. Nextan atmospheric- pressure-resistant 
supporting members surfaced with a conductive layer is spaced from the adhesive 
film by a specified distance by means of a jig having a chucking member to contact 
with the layer 4 with the end surface of the supporting member. The supporting 
member is brought into contact with the matrix upper wirings on a rear plate to obtain 
a rear plate made conductive as a result of heat curing and the fusion of the indium 
metal powder. A face plate substrate prepared by coating insulation frit glass and 
firing it is fixedheated until the frit glass softens and collapsed and cooled to obtain a 
flat panel display. 



CLAIMS 



[Claim(s)] 

[Claim 1]Said metal powder is [ in / are the electroconductive glue which contains 
metal powder and inorganic system adhesives at leastand / curing temperature of 
said inorganic system adhesives ] melting and the flowing electroconductive glue. 



[Claim 2]Electroconductive glue characterized by said metal powder being an alloy of 
indium and/or an indium system in the electroconductive glue according to claim 1 . 
[Claim 3]Electroconductive glue characterized by said metal powder being a lead free 
solder alloy in the electroconductive glue according to claim 1 . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention is used with respect to 
electroconductive glue suitably for the electroconductive glue for realizing 
simultaneously electrical continuity of the electrode on a substrateand a continuity 
memberand adhesion in the case of vacuum panel production of a flat-panel display 
etc. 
[0002] 

[Description of the Prior Art]An example of the display indicated to JP8-241049A by 
drawing 21 is explained. Drawing 21 is a sectional view of the flat-surface type image 
forming device (it is called a flat-panel display below.) 200. 

[0003]As shown in drawing 21 t he flat-panel display is formed from the outer frame 
203 which connects the faceplate 201the rear plate 202 and the faceplate 201 and the 
rear plate 202. Since the inside serves as a vacuumin order to bear atmospheric 
pressureit has the atmospheric pressure-proof support member 204 inside. The 
atmospheric pressure-proof support member 204 has a conductive layer on the 
surface. The faceplate 201 has the black stripe 206RGB phosphor 207and the metal 
back 208 for voltage impressing who are the shielding members formed on the 
faceplate base glass 205 and the base glass 205. 

[0004]The rear plate 202 has the electron source generating part (not shown) and XY 
matrix wiring for a drive (not shown) which were formed on the rear plate base glass 
209 and the base glass 209. 

[0005]The atmospheric pressure-proof support member 204 is arranged between the 
metal back 208 of the faceplate 201 and the upper wiring 210 of XY matrix wiring for a 
drive of the rear plate 202and it is being fixedholding predetermined conductivity with 
the conductive adhesives 21 1. 

[0006]An example of the assembly procedure of a flat-panel display is described 
below. 

[0007]The section of the rear plate 202 is shown in drawing 14 . On the rear plate 
base glass 209the upper wiring 210 of XY matrix wiring for a drive is formed. And as 
shown in drawing 15t he electroconductive glue 21 1 is applied to the upper wiring 210 
of XY matrix wiring for a drive. 

[0008]The electroconductive glue 21 1 kneads with a vehicle the filler which carried 
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out metal plating to glass fritand thin line state is made to apply and dry it here. 
[0009]Alignment is performed using the assembly jig 214 which has the positioning 
member 213 which arranged the atmospheric pressure-proof support member 204and 
it heats to the temperature which fritto softens ( drawing 1 6 ). Howeverthe heating 
method is not illustrated in drawing 16 . 

[0010]After fritto becomes softthe rear plate 202 is lowered and the atmospheric 
pressure-proof support member 204 is fixed to the position of the rear plate 202 with 
the electroconductive glue 211 ( drawing 1 7 ). 

[001 1]Nexttemperature can be lowered and the rear plate 202 in which the 
atmospheric pressure-proof support member 204 was fixed to the position can be 
obtained by raising the rear plate 202 and drawing out from the assembly jig 214 
( drawing 18 ). 

[0012]Nextthe insulating frit glass 216 and the electroconductive glue 21 1 for outer 
frame 203 adhesion are applied on the faceplate base glass 205and desiccation and 
temporary calcination are performed ( drawing 19 ). 

[0013]The insulating frit glass 217 is applied to the rear plate [ in which the 
atmospheric pressure-proof support member 204 was fixed to the position ] 202and 
rear plate sideDesiccationthe outer frame 203 which performed temporary 
calcinationand the insulating frit glass 216 and the electroconductive glue 21 1 for 
outer frame adhesion are appliedDesiccation and the faceplate base glass 201 which 
carried out temporary calcination are installed in a position (drawing 20 )after heating 
the whole by the electric furnace or a tabular heating body and softening frit glassit 
pressesand the flat-panel display 200 is obtained. 
[0014] 

[Problem(s) to be Solved by the Invention]The rear plate 202 which fixed the 
atmospheric pressure-proof support member 204 to the position is shown in drawing 
13. 

[0015]The atmospheric pressure-proof support member 204 forms the conductive 
layer 221 in the surface of the insulating base 220In order to take a flow between the 
upper wiring 210 of XY matrix wiring for a drive of the rear plate 202and the metal 
back 208 of the faceplate 201 it is being fixed by the electroconductive glue 21 1 on 
the upper wiring 210. The electroconductive glue 21 1 is formed from the frit glass 219 
for maintaining the filler 218 and adhesive strength for maintaining conductivity which 
carried out metal plating. 

[001 6] Although what is necessary is just to increase the quantity of the filler which 
carried out metal plating for maintaining conductivity in order to lower the electrical 
resistance of jointing and to take conductivity goodif the quantity of a metal plating 
filler is increasedadhesive strength will fall. If the particle diameter of a metal plating 
filler is enlargedit will become easy to take a flowbut since a metal plating filler hardly 
changesthe increase of the thickness of the adhesives after adhesiongood adhesion 
shapeand dimensional accuracy may not be acquired. 
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[001 7] moreover — if metallic materialssuch as solderare used as conductive 
adhesives — a next process — heating aging — and — orin order to perform baking 
powderThe metallic member (it does not fuse at the process of heating aging or 
baking powder) fused at the elevated temperature exceeding this process 
temperature will have to be usedand the temperature of the process of pasting up will 
rise. 

[0018]In this inventionan aforementioned problem is solved and it aims at providing 
the electroconductive glue which can manufacture a flat-panel display etc. highly 
efficiently and easily. 
[0019] 

[Means for Solving the Problem and its FunctionjThe above-mentioned purpose is 
electroconductive glue which contains metal powder and inorganic system adhesives 
at leastand said metal powder is attained by electroconductive glue of melting and 
flowing this invention at curing temperature of said inorganic system adhesives. 
[0020]It enables adhesion of high intensityabove-mentioned this invention maintaining 
conductivity good at the time of adhesion. It becomes possible to carry out melting at 
the time of adhesionand to make thickness of adhesives thinin order to flow. 
[0021]Since the metaled circumference is what inorganic system adhesives solidified 
and is covered after adhesioneven if it is exposed under an elevated temperature at 
future processesmetal does not flow into the circumference again. 
[0022] Electroconductive glue in particular of this invention is not limited to adhesion 
of a substrate of a flat-panel displayand an atmospheric pressure support memberand 
can be widely used for a use asked for adhesion of good adhesion shapedimensional 
accuracygood conductivityand high intensity. 
[0023] 

[Embodiment of the Invention]As an embodiment of this inventionthe 
electroconductive glue of this invention is explained using drawing 1 - drawing 12 
about the case where it uses for a flat-panel display. Drawing 1 - drawing 10 are the 
sectional views showing the manufacturing process of a flat-panel display. Drawing 1 1 
and drawing 12 are the sectional views showing the rear plate which provided the 
atmospheric pressure-proof support member. 

[0024] As shown in drawing I on the spreading stand Ithe electroconductive glue 2 
which comprises indium metal powder and inorganic system adhesives is appliedand 
the thin layer 4 of electroconductive glue is formed by the applicator 3. 
[0025]Nextthe atmospheric pressure-proof support member 7 with a thickness of 0.2 
mm which has a conductive layer on the surface is held at a predetermined interval 
with the jig 5 which has the chucking member 6 ( drawing 2 )and the thin layer 4 of 
electroconductive glue is contacted to the end face of the atmospheric pressure- 
proof support member 7 ( drawing 3 ). 

[0026]Nextby pulling up the jig 5the end face of the atmospheric pressure-proof 
support member 7 is covered with electroconductive glueand 8 is formed ( drawing 4 ). 
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[0027]Nextthe atmospheric pressure-proof support member 7 in which the end face 
was covered with electroconductive glue with the Jig Sand 8 was formed is moved on 
the rear plate 9 fixed on the susceptor Hand the upper wiring 10 of XY matrix wiring 
for a drive on the rear plate 9 is made to contact ( drawing 5 ). 
[0028]Electroconductive glue contacts the upper wiring 10 of XY matrix wiring for a 
drive on the heated rear plate 9is heated by about 200 **and is hardened here 
( drawing 6 ). At this timefuse the indium metal powder in electroconductive glueand 
the atmospheric pressure-proof support member 7 is simultaneouslyfixed on the 
upper wiring 10 of XY matrix wiring for a drive on the rear plate 9and a flow is taken 
electrically. 

[0029]The rear plate 12 in which the atmospheric pressure-proof support member 7 
was fixed on the upper wiring 10 of XY matrix wiring for a drive is obtained by pulling 
up the jig 5 after electroconductive glue's hardeningand removing the rear plate 9 
from susceptor. 

[0030]The insulating frit glass 20 for outer frame adhesion is applied to the portion 
which touches the outer frame on the faceplate board 14 with which the black stripe 
16RGB phosphor 17and the metal back 18 for voltage impressing who are shielding 
members were formed on the face plate glass board ISand desiccation and temporary 
calcination are performed. 

[0031 ]The insulating frit glass 13 is applied to the rear plate [ in which the 
atmospheric pressure-proof support member 7 was fixed to the position ] 1 2and rear 
plate sideDesiccationthe outer frame 1 9 which performed temporary calcinationand 
the insulating frit glass 20 for outer frame adhesion are appliedthe faceplate board 14 
which performed desiccation and temporary calcination is installed in a position 
( drawing 9 )and position immobilization with a faceplate and a rear plate is performed. 
[0032]It heated to the temperature which frit glass softensand pressed to the panel 
upper partafter flowing and crushing the frit glass 13 and 20 of the outer frame 19 
until it could secure intensity and sealing performanceit cooledand the flat-panel 
display 21 was obtained ( drawing 10 ). 

[0033]The enlarged drawing of an adhesion part is shown in drawing 1 1 and 1 2. As 
shown in drawing 1 1 before hardeninghave separated the electroconductive glue 8 
which comprises the indium metal powder 24 and the inorganic system adhesives 
25but. Indium metal powder fixed melting and the atmospheric pressure-proof support 
member 7 which comprises the sheet metal 22 which flows and has the surface 
conductive layer 23 on the upper wiring 10 of XY matrix wiring for a drive on the rear 
plate 9and the indium metal 26 after hardening has secured electrical continuityas 
shown in drawing 12 . 

[0034]Adhesion of high intensity is attained by this inventionmaintaining good 
conductivity. It became possible to carry out melting at the time of adhesionand to 
make thickness of adhesives thinin order to flow. In this embodimentalthough indium 
was used as metal powderother use of a low melting point metal is possible. 
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[0035]Hereaftera concrete material of electroconductive glue which can be used by 
this embodiment is explained. 

(1) Electroconductive glue a adhesives to be used (inorganic system adhesives) : 
heat-resistant inorganic adhesive of reaction type silicate system adhesives 
Toagoseilnc. "Aaron Serra Mick W" 

Grain refining of the commercial item is carried out to the mean particle diameter of 
3-5 micrometersthe minimum of the curing temperature of usein addition "Aaron 
Serra Mick W" is 150 **and intensity increases it more with the curing temperature 
of not less than 200 **. It was made to harden at the temperature of about 200 ** at 
this embodimentas mentioned above (the same may be said of the electroconductive 
glue explained below). 

[0036]b) Electro-conductivity applying agent : metal indium (melting point: 154.6 **) 
Grain refining was carried out to the mean particle diameter of 3-5 micrometersthe 
adhesives and the electro-conductivity applying agent of the use above were mixed 
to 80:20 (weight ratio)and electroconductive glue use was carried out. 

(2) Electroconductive glue a adhesives to be used (inorganic system adhesives) : 
heat-resistant inorganic adhesive of reaction type silicate system adhesives 
Toagoseilnc. 'Aaron Serra Mick W" 

Grain refining of the commercial item is carried out to the mean particle diameter of 
3-5 micrometersand it is the use b. Electro-conductivity applying agentindium tin 
system alloy (melting point: 154.6 **) 

Grain refining was carried out to the mean particle diameter of 3-5 micrometersthe 
adhesives and the electro-conductivity applying agent of the use above were mixed 
to 80:20 (weight ratio)and it was used as electroconductive glue. 

(3) Electroconductive glue a adhesives to be used (inorganic system adhesives) : 
heat-resistant inorganic adhesive of reaction type silicate system adhesives 
Toagoseilnc. "Aaron Serra Mick W" 

Grain refining of the commercial item is carried out to the mean particle diameter of 
3-5 micrometersand it is use b electro-conductivity applying agentsilver solder 
(melting point: 200 ** or less). 

Grain refining was carried out to the Tanaka Kikinzoku Kogyo make and the mean 
particle diameter of 3-5 micrometersthe adhesives and the electro-conductivity 
applying agent of the use above were mixed to 80:20 (weight ratio)and it was used as 
electroconductive glue. 

(4) Electroconductive glue a adhesives to be used (inorganic system adhesives) : 
heat-resistant inorganic adhesive of reaction type silicate system adhesives 
Toagoseilnc. "Aaron Serra Mick W" 

Grain refining of the commercial item is carried out to the mean particle diameter of 
3-5 micrometersand it is the use b. Electro-conductivity applying agent :P b free 
solder (melting point: 200 ** or less) 

Product made from the Senju metal industry Grain refining was carried out to the tin- 



silver system Pb free solder mean particle diameter of 3-5 micrometersthe adhesives 
and the electro-conductivity applying agent of the use above were mixed to 80:20 
(weight ratio)and it was used as electroconductive glue. 

[0037]As for a ratioin order for the ratio of the adhesives of each electroconductive 
glue and the electro-conductivity applying agent which were explained above to 
reconcile conductivity and intensityit is desirable 90:10-50:50and to be more 
preferably referred to as 85:15-70:30. Although electroconductive glue was used 
between the rear plate and the atmospheric pressure support member hereas further 
shown in drawing 21 of courseeiectroconductive glue may be used also between a face 
shield and an atmospheric pressure support member. 

[0038]As adhesivesalkaline metal silicate system adhesivesacid metal phosphate 
system adhesivescolioidal silica system adhesivesetc. can be used. Although the 
heat-resistant inorganic adhesive "Aaron Serra Mick W" which is alkaline metal 
silicate system adhesives was used as mentioned above as adhesives in this 
embodimentin additionAZ320AZ330 (made by Cemedine Co.Ltd.)3715 (made by Three 
Bond Co.Ltd.)and the SERAMA bond 503 (AremcoProduct USA) can be used. Acid 
metal phosphate system adhesives can use a hardening agent togetherthe adhesion 
temperature of 200-300 ** can be acquiredand the adhesion temperature of not less 
than 500 ** can be acquired with colloidal silica system adhesives. 
[0039]Hereafterthe entire configuration of the flat-panel display using the 
electroconductive glue of this invention is explained. 

[0040]The outline lineblock diagram of an example using an electron emission element 
of a flat-panel display is shown in drawing 22 and drawing 23 . Here drawing 23 is an A- 
A' sectional view in drawing 22 . 

[0041 ]If the composition of the flat-panel display shown in drawing 22 and drawing 23 
is explainedamong a figurethe rear plate whose 101 are an electron source 
substratethe faceplate whose 102 is anode substratesand 103 are outer framesand 
constitute the vacuum envelope by these. The glass substrate whose 104 is a base of 
a rear plateand 105 are electron emission elementsand 106a and 106b are the 
electrodes for impressing voltage to the electron emission element 105. 107a 
(scanning electrode) and 107b (signal electrode) are electrode wiringand are 
connected to the electrodes 106a and 106brespectively. A transparent electrode and 
1 10 are fluorescent substances the glass substrate whose 108 is a base of a 
faceplateand 109. 1 1 1 is a spacerand it is arranged as a support member to 
atmospheric pressure while it holds the rear plate 101 and the faceplate 102 to a 
prescribed interval. 

[0042]In order to form a picture in this electron beam display panelBy impressing 
predetermined voltage to the scanning wiring 107a and the signal wiring 107b which 
have been arranged at matrix form one by onethe predetermined electron emission 
element 105 located in the intersection of a matrix is driven selectivelythe 
fluorescent substance 1 10 is irradiated with the emitted electronand a luminescent 



spot is obtained to a position. In order that the transparent electrode 109 may 
accelerate the emission electron and may obtain the luminescent spot of higher 
luminosityhigh tension is impressed so that it may become positive potential to the 
element 105. Herealthough the voltage impressed is based also on the performance of 
a fluorescent substanceit is about tens of kV in voltage from hundreds of v. 
Thereforeas for the distance (it is the distance of the wiring 107b and the transparent 
electrode 109 correctly) d between the rear plate 101 and the faceplate 102in order 
to keep a vacuous dielectric breakdown (namelydischarge) from arising with this 
impressed electromotive forceit is common to be set as about several millimeters 
from 100 micrometers. 

[0043]In order to suppress the vacuum inside an envelopeand modification of the 
substrate by an external atmospheric pressure difference as the display surface 
product of a display panel becomes largethe necessity of thickening the rear plate 
board 104 and the faceplate board 108 came out. It not only makes the weight of a 
display panel increasebut thickening a substrate produces distortionwhen it sees from 
an oblique direction. Thenthe intensity burden of the substrate 104108 is mitigable by 
arranging the spacer 1 1 land since a weight savinglow-costHzingand big screen- 
ization are attainedthe advantage of a flat panel display panel can fully be 
demonstrated. 

[0044]The flat-panel display shown in drawing 22 and drawing 23 uses a surface 
conduction type electron emission element. The surface conduction type electron 
emission element is indicated by U.S. Pat No. 5066883 etc.for example. As an 
electron emission elementa field emission type electron emission elementan MIM type 
electron emission elementetc. are knownand this invention can be used also for the 
flat-panel display using these electron emission elements. 
[0045] 

[Effect of the Invention]As explained aboveit is the electroconductive glue which 
contains metal powder and inorganic system adhesives at leastand when said metal 
powder uses melting and the flowing electroconductive glue at the curing temperature 
of said inorganic system adhesivesadhesion of high intensity is attainedmaintaining 
conductivity good at the time of adhesion. 

[0046]It became possible to carry out melting at the time of adhesionand to make 
thickness of adhesives thinin order to flow. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for describing the embodiment of this invention. 
[Drawing 2] It is a sectional view for describing the embodiment of this invention. 
[Drawing 3] lt is a sectional view for describing the embodiment of this invention. 
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[Drawing 4] It is a sectional view for describing the ennbodiment of this invention. 
[Drawing 5] It is a sectional view for describing the embodiment of this invention. 
[Drawing Sj lt is a sectional view for describing the embodiment of this invention. 
[Drawing 7] It is a sectional view for describing the embodiment of this invention. 
[Drawing 8] It is a sectional view for describing the embodiment of this invention. 
[Drawing 9] It is a sectional view for describing the embodiment of this invention. 
[Drawing 10] lt is a sectional view for describing the embodiment of this invention. 
[Drawing 1 1] It is a sectional view for describing the embodiment of this invention. 
[Drawing 1 2] It is a sectional view for describing the embodiment of this invention. 
[Drawing 13] lt is a mimetic diagram for explaining a conventional example. 
[Drawing 14] lt is a mimetic diagram for explaining a conventional example. 
[Drawing 15] It is a mimetic diagram for explaining a conventional example. 
[Drawing 16] It is a mimetic diagram for explaining a conventional example. 
[Drawing 1 7] It is a mimetic diagram for explaining a conventional example. 
[Drawing 18] It is a mimetic diagram for explaining a conventional example. 
[Drawing 19] It is a mimetic diagram for explaining a conventional example. 
[Drawing 20] It is a mimetic diagram for explaining a conventional example. 
[Drawing 21] It is a mimetic diagram for explaining a conventional example. 
[Drawing 22] It is an outline perspective view of an example using an electron emission 
element of a flat-panel display. 

[Drawing 23] It is an A-A' sectional view in drawing 22 . 
[Description of Notations] 

1 Spreading stand 

2 Electroconductive glue 

3 Applicator 

4 The thin layer of electroconductive glue 

5 Jig 

6 Chucking member 

7 Atmospheric pressure-proof support member 

8 Electroconductive glue collects. 

9 Rear plate board 

10 Upper wiring of XY matrix wiring for a drive 

11 Susceptor 

12 The rear plate in which the atmospheric pressure-proof support member 7 was 
fixed 

1 3 Insulating frit glass 

14 Faceplate board 

1 5 Face plate glass board 

16 Black stripe 

17 RGB phosphor 

1 8 Metal back 



19 Outer frame 

20 Insulating frit glass for outer frame adhesion 

21 Flat'-panel display 

22 Sheet metal which has the surface conductive layer 23 

23 Surface conductive layer 

24 Indium metal powder 

25 Inorganic system adhesives 

26 The indium metal after hardening 

200 Flat-panel display 

201 Faceplate 

202 Rear plate 

203 Outer frame 

204 Atmospheric pressure-proof support member 

205 Faceplate base glass 

206 Black stripe 

207 RGB phosphor 

208 The metal back for voltage impressing 

209 Rear plate base glass 

210 Upper wiring of XY matrix wiring for a drive 

211 Electroconductive glue 

213 Positioning member 

214 Assembly jig 

215 Rear plate member 

21 621 7 Insulating frit glass 

218 Metal powder 

219 Frit glass 

220 An insulating base 

221 Conductive layer 
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